INTRODUCT ION
In the international literature there is a lot of publications, conserning the applications of the superconducting oxide systems in electrical machines, crioelectronics, for accumulating electric energy etc. In all these applications it is required to obtain homogenous oxide materials having necessary chemical and phase composition. We used for obtaining such materials a plasma process of decomposition of nitric solutions of metals El-31.
THE PRINCIPLES OF THE PROCESS
With utilization of plasma technique one can obtain disperse oxide materials by decomposing desintegrated solutions in a steam of low-temperature plasma
The principle scheme of the plasma process i s shown in Fig.1 . Nitric solution of metals, for instance Y,Ba,Cu, is desintegrated by a nebulizer into the stream of the plasma heat-transfer agent to be generated with an arc discharge. The process is described by the following equation plasma
The products of this process are disperse oxide powders and nitric acid solutions. The latter product obtained as result of recombinatio of nitric oxide and water vapour in a condencer-absorber, placed after a plasma reactor.
The most important elements of the scheme in Fig.1 are a
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1990514 plasma generator, a plasma reactor and a separator of a powder and a gas. As a rule, plasma reactor is supplied with several plasmotrones; it gives feasibility to mix a plasma and a solution effectively and to increase a power of a plasma reactor. The scheme of a such plasma reactor is in Fig. 2 . A desintegrated solution penetrates into a plasm steam; solution drops are accelerated or slowed down by it. Drop sizes and after all particle sizes are determined by a desintegration method of a solution, nebulizer parametres and motion pararwtres of a two-phase stream along the reactor duct. Chemical and phase compositions of the product depend on homogenity of mixing a solution and a plasma, on specific expenditures of emergy and on plasma treatment time.
Impurities content in the product depends on quality of initial reagents, operation parameters of a plasmatrons and a reactor wall temperature.
The mechanism of the process is described by three stage:. At the first stage a solution drop is heated to a boiling temperature, at. the second stage a water evaporates from the drops till a formation of a hydrated Nitrate Nucleus,at the third stage denytratation and decomposition reaction take plase.
Serious problem arise usually at separating fine disperse powders and gas phase with decreasing a size of particles difficulties are going up. In the scheme (Fig. 2) there is shown a separator and a metal ceramic filter joint interaction of which allow to get a maximum rate of separation for separating fine disperse powders and the gas phase.
SYNTHESIS OF SUPERCONDUCTING YBa2Cu30'7-X
Ceramic method of obtaining a superconductor ( YBa2Cu307-X) from stehiometric quantities of Y203, BaC03, CuO includes grinding and mixing raw components and further multiple thermal treatment of a product. The suggested method of the treatment of desintegrated drops of solution in the plasma allows to obtain a more homogeneous product and for a shorter time compared to the oxide technology.
The mixed nitric solution had the following composition ( g : Y-11.8, Ba-36.5, Cu-25.3.
Calculated composition corresponds to the formula YBa2Cu307-X. Analysis of the powders was conducted at "Cam Scan" electronic microscope with "Link AN 85s" deck for microprobe analysis. The power of the reactor is of 70-90 kWt, specific expeditures of energy of 40-60 kWt h/kg of oxide at a mass average temperature of a heat-transfer agent 4500-55OOK.
An average powder particle diameter in Y-Ba-Cu-0 was 1,5ym A specific surface area of the powders depending on the discharge place (reactor, separator, f i lter) has changed within 2.7-11.9 m2/g. With X-ray defraction analysis it was determined that the powders obtained contain nitrat-ion within 23-30 m. X which i s in the composition chemically bonded with barium as Ba(N03)2. It is determined that the nitrate-ion appears in the composition as a result of a partial short-decomposi t ion of Ba( N03) 2 and combination of NOx and B&. In our opinion, is not necessary to minimize the nitrate-ion in the powder, since the powder one way or the other is thermally re-treated (ceramics, textures, film, etc. ) when the formation of ortorohic superconducting phase of YBa2Cu307-X without the nitrat-ion take place.
Optimization of the phase composition and temperature transit ion of superconducting state ( Tc) in the ceramics Y-Ba-Cu-0 was conducted by the change of the specific pressing and temperature of sintering. To determine the optimal temperature of sintering the annealling of raw powders within 773-1273K was carried out.
The annialling was made in air at a temperature rise of 300 K/h and its stabi'lization during 2 h. Fig. 3 shows an influence of annealling temperature on a phase composition 112F ( experiment 112) be ing a mi xture Ba(N03) 2, Y203, Cu0 and BaC03 obtained at the storage of the raw powder in air. The sample retains the original composition upto 773K. With a temperature rise the decomposition of Ba(N03) 2 is accompanied with an increase of CuOYY203,BaC03 which ends at the formation of YBa2Cu307-X. The amount of YBa2Cu307-X reaches the maximum at the annealling temperature 1193-1233K, further rise in temperature leads to the decomposition of YBa2Cu307-X into Y2BaCuO5, BaCu02, and CuO. Fig.4 shows data of X-ray defraction method analysis of the sample which was sintered at 1223 K in oxigen at different pressures. The amount of YBa2Cu307-X reaches its maximum in the area of specific pressure of 4-6 kBar with the amount of Y2BaCu05 and BaCuOZ minimal. The results of Tk of the sintered samples (Fig. 4 ) show that in the area of the specific pressure of 4-6 kBar is observed maximum values of Tc. Fig. 5 shows a general view of the qualitative sample. Its chemical composition is shown in Table 1 . 
x p e r i m e n t a l In the polished sample there are clearly seen two parts. The first occupies 85% area of the sample, and the second one -15%. Part 1 is homogeneous, of the composition YBa2Cu307-X. Part 2 is spongy, consisting of 2 phases (p. p. 2,3) of Y-Ba-Cu-0, differing the amounts of these components.
We have studied magnetic properties of the samples of YBa2Cu307-X for which the transition into superconducting state was at Tc=90-95K at h T=3-5K. There in we measured a magnetic susceptibility of these samples.
The values critical current measured at 77K in zero field were 200-300 WC&.
These data are well coordinated with the results of the experiments of our samplings received in the Institute of Technical Physics (Karlsruhe the FRG) and Messrs. Vacuumchme lze GmbH.
